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Description 

The invention relates to a novel method 'or producing [4S-i4a'ph;^*2:^t^^pha > ^-;dirT^c!hy:aTi^.o)-7-{substi!u!cdJ- 
9-[[(substituted amino)substituted]-amino]-1.4.4a^^ 

2-naphthacenecarboxamides, herein after called 7-(substituted)-9~[(substituted giycyl)am;no>5-demethy!-6-deoxytet- 
racyci:nes, which are useful as antibiotic agents. 

Tne invention also relates to making novel, straight or branched 9-[(haioacy!)am;no]-7-{substitutcd)-6-dcmothyl- 
6-deoxytetracyc!:ne intermediates., which are useful for making the novel compounds o* the present invention 

This invention is concerned with a novel method for producing 7-(substituted)-9-[(substituted glycyljammo] - 
6-demethyl-6-deoxytctracycIines. represented by formula I: 




wherein: 

X is selected from amino, -NR 1 R 2 , or halogen; the halogen is selected from bromine, chlorine, fluorine and iodine; 
and when X = -NR 1 R 2 and R 1 = hydrogen, 

R 2 - methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methyIpropyl, 2-methylpropyl or 1,1-dimethylethyl: and when 
R 1 - methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when R 1 = n-propyl, 

R 2 = n-propyI, 1 -methylethyi, n-butyl, 1 -methylpropy I or 2-methylpropyl; 
and when R 1 = 1 -methylethyi, 

R 2 = n-butyl, 1-methylpropyl or 2-methylpropyl; and when R 1 = n-butyl, 

R 2 = n-butyl, 1-methylpropyl or 2-methylpropyl; and when R 1 - 1-methylpropyl, 

R 2 = 2-methylpropyl; 

R is selected from R 4 (CH 2 ) n CCK n = 0-4, 
and when n = 0, 

R 4 is selected from a-aminomethyl, a-aminoethyl, a-aminobutyl, aminoisobutyl and the enantiomers of said group; 
and when n = 1 -4, 

R 4 is selected from amino; monosubslituted amino group selected from straight or branched (G|-C 6 )alkyl (substi- 
tution selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethyl- 
ethyl, n-pentyl, 2-methylbutyl, 1 ,1-dimethylpropyi, 2,2-dimethylpropyl, 3-methylbutyI, n-hexyl, 1-methylpentyl, 
1,1-dimethyIbutyl, 2,2-dimethyIbutyl, 3-methyIpentyl, 1,2-dimethyIbutyl, 1,3-dimethybutyland 1 -methyl-2-ethylpro- 
pyl), cyclopropylamino, cyclobutylamino, benzylaminoand phenylamino; disubstituted amino group selected from 
dimcthylamino, diethylamino, methyI(butyl)amino, ethyl(1-methyIethyI)amino, monomethylbenzylamino; a cyclic 
amino group selected from aziridinyl, azetidinyl, pyrrolidinyl, 2-methyIpyrroIidinyl, piperidinyl, morpholinyl, imida- 
zolyl, 1-pyrroIyl, 1-(1,2,3-triazoIyI) and 4-(1,2,4-triazolyl); (C 2 -C 4 )-carboxyaIkylamino group selected from ami- 
noacetic acid, a-ami nop rop ionic acid and the enantiomers of said carboxy(C 2 -C 4 )alky!amino group which com- 
prises reacting a haloacyl halide compound of the formula: 



EP 0 582 790 B1 



O 



Y-(CH,) n 



Q 



where;- when r: = C. 

Y is straight or branched a-ha!o(C r C 4 )aIkyl group selected from bromomethyl. chlorcmethyl. icdomethyl, a-bro- 
mocthyl, a-chloroethyl, a-bromobutyl and a-chloroiscbutyl: 

and when n = 1 -4, 

Y is halogen selected from bromine, chlorine, iodine and fluorine. O-toluenesulfcnate. O-methylsuIfonate or trif- 
luoromethylsulfonate; 

and Q is halogen selected from bromine, chlorine, fluorine and iodine with a 9-amino-7-(substituted)-6-demethyI- 
6-deoxytetracycIine compound of the formula: 



H,N< 




N(CH 3 ) 2 



OH O 



7 OH 

OH [] | 
OH O O 



NH„ 



wherein X is as defined hereinabove or the pharmacologically acceptable organic and inorganic salts thereof to 
obtain a 9-[(haloacyl)amino]-7-(substituted)-6-demethyl-6-deoxytetracycline intermediate of the formula: 




wherein X, Y and n are as defined hereinabove or the organic or inorganic salts thereof and reacting the interme- 
diate, 9-[(haloacyl)amino]-7-(substituted)-6-demethyl-6-deoxytetracyclineorthe pharmacologically acceptable or- 
ganic and inorganic salts thereof, with a nucleophile of the formula RH wherein R 4 is as defined hereinabove, to 
obtain a 7-(substituted)-9-[(substituted gIycyl)amino]-6-demethyl-6-deoxytetracycline compound according to for- 
mula I or the organic and inorganic salts thereof. 



This novel method is an efficient way of preparing the 7-(substituted)-9-[(substituted glycyljamino] -6-demethyI- 
6-deoxytetracycline or the pharmacologically acceptable organic and inorganic salts. The novel method permits these 
compounds to be prepared in two reactions. The first reaction results in the formation of a common intermediate. 9-[ 
(haIoacyl)amino]-7-(substituted)-6-demcthyI-6-deoxytetra-cycIine or the pharmacologically acceptable organic and in- 
organic salts thereof. The second reaction permits the common intermediate to be reacted with a wide variety of amines 
and results in a wide spectrum o? 7-(subst;tuted)-9-[(substituted gIycyl)am;no]-6-demethyI-6-deoxytetracyclines or the 
pharmacologically acceptable organic and inorganic salts thereof. The use of difficult protecting groups is eliminated, 
thus allowing the final products to be formed ;n only two reactions. 
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Preferred is a method for producing compounds according to thn above form-la i wherein: 

X is selected from amino. -XR1 R2. or halogen: the halogen .s selected from bromine, chlorine, fluorine and ;od:ne; 
and when X - -NRtR2 and Rt - hydrogen. 

R2- methyl ethyl, n-prcpyl. t -methylethyl n-butyl. 1 -methylpropyl 2-methylpropyl or 1 1 -dimethylethyl; 

and when R1 = methyl or ethyl 

R2 ~ methy!, ethyl, n-propyl, 1 -methylethyl, n-butyl; 

R is selected from R4(CH)nCO-. n = 0-4, 

and when n « 0. 

R4 is selected from a-am:no(C1-C4)a!kyI group selected from <y.-am:ncmcthyl. a-aminocthyl. 
a-aminobutyl and the enantiomers of said a-amino(C r (C r C 4 )a!ky! group: 
and when n - 1-4, 

R4 is selected from amino; monosubstituted amino group selected from straight or branched (Cj -C 8 )alky! (subst:- 
tution selected from methyl, ethyl, n-propyl, 1 -methylethyl. n-butyl, 1 -methy Ipropyl. 2-methylpropyl, 1,1-dimethy!- 
ethyl, n-pentyl, 2-methylbutyI. 1,1-dimethyIpropyl, 2,2-dimethyIpropyI. 3-methyIbutyI, n-hexyl, 1-methy!pentyl. 
1.1-dimethylbutyI, 2.2-dimethylbutyi, 3-methyIpentyI, 1,2-dimethylbutyl, 1 ,3-dimethybuty 1 and 1 -methyI-2-ethy Ipro- 
pyl), cyclopropylamino, cyclobutylamino, benzylaminoand phenylamino; disubstituted ammo group selected from 
dimethylamino, diethylamino, methyI(butyl)amino, ethyI(1-methyIethyl)amino, monomethylbenzylamino; cyclic 
amine selected from aziridinyl, azetidinyl, pyrrolidinyl, 2-methyipyrroIidinyi, pipendinyl, morpholinyl, imidazoly), 
1-pyrroIyI, l-(l,2.3-triazoIyl) and 4-(1 ,2,4-triazoIyI); (C 2 -C 4 )carboxyaikyIamino group selected from aminoacetic 
acid, a-aminopropionic acid and the enantiomers of said carboxy(C 2 -C 4 )a!kylamino group; and the pharmacolog- 
ically acceptable organic and inorganic salts. 

Particularly preferred is a method for producing compounds according to formula I wherein: X is selected from 
amino, -NR 1 R 2 , or halogen; the halogen is selected from bromine, chlorine, fluorine and iodine; 

and when X - -NR 1 R 2 and R 1 - hydrogen, 

R 2 = methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl. 2-methylpropyl or 1 , 1 -dimethylethyl: and when 
R 1 = methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 
R is selected from R 4 (CH) n CO-, n = 0-4, 
and when n = 0, 

R 4 is selected from a-amino(C 1 -C 4 )aIkyl group selected from a-aminomethyl, a-aminoethyl, a-aminobutyl and the 
enantiomers of said (a-amino(C r C 4 )alkyI group; and when n = 1-4, 

R 4 is selected from amino; monosubstituted amino group selected from straight or branched (C r C 6 )alkyl (substi- 
tution selected from methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl, 2-methylpropyl, 1,1 -dimethyl- 
ethyl, n-pentyl, 2-methylbutyl, 1 ,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methyIbutyI, n-hexyl, 1-methylpentyl, 
1,1-dimethylbutyl, 2,2-dimethyIbutyl, 3-methyIpentyI, 1,2-dimethylbutyl, 1,3-dimethybutyl and 1 -methyI-2-ethyIpro- 
pyl), cyclopropylamino, cyclobutylamino and benzylamino; disubstituted amino group selected from dimethylami- 
no, diethylamino, methyl(butyl)amino, ethyl(1-methylethyl)amino, monomethylbenzylamino; cyclic amine group se- 
lected from aziridinyl, azetidinyl, pyrrolidinyl, 2-methylpyrrolidinyl, pipendinyl, morpholinyl, imidazolyl, 1-pyrroIyl, 
1-(1,2,3-triazo!yl) and 

4-(1 ,2,4-triazoIyI); (C 2 -C 4 )carboxyalkylamino group selected from aminoacetic acid, oc-aminopropionicacidand the 
enantiomers of said carboxy(C 2 -C 4 )alkylamino group; and the pharmacologically acceptable organic and inorganic 
salts. 

Most particularly preferred is a method for producing compounds according to formula I wherein: 

X is selected from amino, -NR 1 R 2 or halogen; the halogen is selected from bromine, chlorine, fluorine and iodine; 
and when X = -NR 1 R 2 and R 1 = hydrogen, 

R 2 - methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl, 2-methylpropyl or 1,1 -dimethylethyl; 
and when R 1 = methyl or ethyl, 

R 2 methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 
R is selected from R 4 (CH) n CO-, n = 0-4, 
and when n = 0, 

R 4 is selected from a-amino(C 1 -C 4 )a!kyl group selected from a-aminomethyl a-aminoethyl, 
a-aminopropyl. a-aminobutyl and the enantiomers of said a-amino(C r C 4 )aIkyI group, 
and when n = 1 -4, 
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R 4 Is selected from amino; mencsubstituted amro ^rcjp selected from straight or branched (CVC s )alky: (substi- 
tution selected from methyl, ethyl, n- propyl 1-m ethyl ethyl r.-butyl. Vmethylprcpyl. 2-methyiprcpyI, 1,1 -dimethyl- 
ethyl, n-pcntyl. 2-m ethyl butyl 1 . 1 -d i rr.cthy ip ropy 1 . 2.2-dimcthylprcpyi, 3-methylbutyI. n-hexyi, 1-mcthylpcntyI. 
1,1-dimethyIbutyI, 2.2-dimethyibutyI. 3-methyipentyi. t.2-d; methyl butyl, 1 ,S-d:methybutyi and 1 -methy;-2-ethyip:o- 
pyl). cyclopropyiamino. cyclobutylamino and benzylamino disubstituted amino group selected from dimelhyiami- 
no. diethyiamino. methyl(butyI)amino. ethyI(l-methyIethyI)am!no. moncmethylbcnzylamlno, cyclic amine selected 
fromaziridinyl, azetid;nyl. pyrrolidinyl. 2-methylpyrrolldiny!, pipendmyl. morpholinyl. imidazolyl and 1-pyrroIyI: (C 2 - 
C 4 ;carboxyalky!am:nc group selected frcm pminoacetin acid and the pharmacologically acceptable organic and 
inorganic salts. 

Of special interest is a method for producing compounds according to formula I wherein: 

X is selected from amino, -NR 1 R 2 or halogen; the halogen is selected from bromine, chlorine, fluorine and iodine: 

and when X = -NR 1 R 2 and when R 1 ~ methyl or ethyl, 

R 2 = methyl or ethyl; 

R is selected from R 4 (CH) n CO-, n -~ 0-4, 

and when n - 0, 

R 4 is selected from a-amino(C r C 4 )aIkyl group selected from a-aminomethyl. a-aminoethyl, and the enantiomers 
of said a-amino(C 1 -C 4 )a!kyI group; 
and when n = 1 -4, 

R 4 is selected from amino; monosubstituted amino group selected from straight or branched (C r C 6 )alkyl (substi- 
tution selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, n-pentyl and n-hexyl), cyclopropyiamino and 
benzylamino; disubstituted amino group selected from dimethylamino, diethyiamino, methyl(butyl)amino, cyclic 
amino group selected from azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl and 1 -imidazolyl; and the pharmacolog- 
ically acceptable organic and inorganic salts. 

The present invention further provides a process for producing 7-(substituted)-9-[(substituted glycyljamino] - 
6-demethyl-6-deoxytetracyclines of the formula: 




oh o oh o o 

i 



wherein X is dimethylamino and R is selected from: 



-CO-CH-N-CH, -CO-CH-NH-CH 



which comprises: 

(a) mixing 9-amino-7-(d:methy!amino)-6-demethyl-6-deoxytetracycline or the pharmacologically acceptable organ- 
ic and inorganic salt thereof with a polaraprotic solvent, an inert solvent, a base and reacting with 2-bromo-propionyI 
bromide for 0.5 to 5 hours at from room temperature to the reflux temperature of the reaction and recovering 9-[ 
(2-bromo-t-oxopropyl)am:no]-7-(substituted)-6<lemcthyl-6-deoxytetracycIino or tho pharmacologically accepta- 
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ble organic and inorganic salt thereof; ana 
(b) reacting :ho9-;;2-brcrris-*K)xcpr^ 

logically acceptable organic and inorganic salt thereof, in a po.'ar-apretic solvent under an inert atmosphere of 
helium, nitrogen or argon, with dimethlyamine or methylamlne: for from C.5 to 2 hours at 'rem room temperature 
to the reflux temperature of the reaction and isolating the product or the pharmacologically acceptable organic and 
inorganic salt thereof. 

Also included in the present invention is a method for making a novel straight or branched 9-i(haIoacyl)amino] 7- 
(substituted)-6-demethyI-6-deoxytetracyc!ine intermediate usefu! for producing the above compounds of formula I. 
Such intermediate includes those having the formula II: 




OH O OH O O 

II 



wherein: 

X is selected from amino, -NR 1 R 2 , or halogen; the halogen is selected from bromine, chlorine, fluorine and iodine; 
and when X = -NRTR 2 and R 1 = hydrogen, 

R 2 - methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methyIpropyl, 2-methylpropyl or 1,1-dimethyIethyl; 
and when R 1 - methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl. 1-methyipropyl or 2-methylpropyl; 
and when R 1 = n-propyl, 

R 2 = n-propyl, 1-methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 

and when R 1 = 1-methylethyl, 

R 2 = n-butyl, 1 -methylpropyl or 2-methylpropyl; 

and when R 1 = n-butyl, 

R 2 = n-butyl, 1 -methylpropyl or 2-methylpropyl; 
and when R 1 = 1 -methylpropyl, 
R 2 = 2-methylpropyl; 
and when n = 0, 

Y is straight or branched a-ha!o(C r C 4 )a!kyl group selected from bromomethyl, chloromethyl, iodomethyl, a-bro- 
moethyl, a-chloroethyl, a-bromobutyl and ct-ch!oro-isobutyl; 

and when n - 1 -4, 

Y is halogen selected from bromine, chlorine, iodine and fluorine , O-toluenesuIfonate, O-methylsulfonate or trif- 
luoromethylsulfonate; and the pharmacologically acceptable organic and inorganic salt. 

The novel method for producing the intermediate compound of formula II comprises reacting a 9-amino-7-(substi- 
tuted)-6-demethyl-6-deoxytetracyc!ine with a compound of the formula: 



Y-(CH-) 



0 

u 



6 
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where: n Y r. and Q are as defined hereinabove 

Preferred is a method for producing compounds according to the above formula !! wherein: 

X is selected from amino, -NR 1 R 2 or halogen; the halogen :s selected from bromine, chlorine, fluorine and leri:ne: 
5 and when X - -NRTR 2 and R 1 = hydrogen, 

R 2 _ methyl, ethyl, n-propyi. 1 -methylethyl n-butyl. 1 -methylpropyl 2-rr.ethylprcpyI or 1 1 -d:methy!ethyl: and when 
R' - methyl or ethyl. 

R 2 = metnyi. ethyl, n-prcpy!, 1 -methylethyl n-buty! 
and when n - 0, 

io Y is straight or branched a-haIo(C r C 4 )aIkyi group selected from bromomethyl. chlorcmcthyl. iodomethyl, a-bro- 

moethyl, a-chloroethyl, a-bromobutyl and a-chloro-iscbutyl : 
and when n ~ 1-4. 

Y is halogen selected from bromine, chlorine, iodine and fluorine . 0-toluenesulfonate. Om ethyls u If onate or trif- 
luoromethylsulfonate; and the pharmacologically acceptable organic and inorganic salt. 

15 

Particularly preferred is a method for producing compounds according to formula II wherein: 

X is selected from amino, -NR 1 R 2 , or halogen; the halogen is selected from bromine, chlorine, fluorine and iodine; 
and when X - -NR 1 R 2 and R 1 = hydrogen. 
20 R2 - methyl, ethyl, n-propyi, 1 -methylethyl, n-butyl, 1 -methylpropyl. 2-mcthyIpropyI or 1,1-dimcthyiethyl; 

and when R 1 - methyl or ethyl, 

R 2 = methyl, ethyl, n-propyi, 1 -methylethyl, n-butyl 1 -methylpropyl or 2-methyIpropyl; 
and when n = 0, 

Y is straight or branched a-ha!o(C 1 -C 4 )aIkyl group selected from bromomcthyl, chloromethyl, iodomothyl, a-bro- 
25 moethyl, a-chioroethyl, a-bromobutyl and a-chloro-isobutyl ; 

and when n - 1-4, 

Y is halogen selected from bromine, chlorine, iodine and fluorine , O-toIuenesuifonate, O-methylsuIfonate or trif- 
luoromethylsulfonate; and the pharmacologically acceptable organic and inorganic salt. 

30 Most particularly preferred is a method for producing compounds according to formula II wherein: 

X is selected from amino, -NR 1 R 2 or halogen; the halogen is selected from bromine, chlorine, fluorine and iodine; 
and when X - -NR 1 R 2 and R 1 - hydrogen, 

R 2 = methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl, 2-methylpropyl or 1,1-dimethylethyl; 
35 and when R 1 = methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl, 
and when n = 0, 

Y is straight or branched <x-haIo(C r C 4 )aIkyl group selected from bromomethyl, chloromethyl, iodomethyl, a-bro- 
moethyl, a-chloroelhyl, a-bromobutyl and a-chloro-isobutyl ; 

40 and when n = 1 -4, 

Y is halogen selected from bromine, chlorine, iodine and fluorine], O-toluenesulfonate, O-methylsulfonate or trif- 
luoromethylsulfonate; and the pharmacologically acceptable organic and inorganic salt. 

Of special interest is a method for producing compounds according to formula II wherein: 

45 

X is selected from amino, -NRTR 2 or halogen; the halogen is selected from bromine, chlorine, fluorine and iodine; 
and when X = -NR 1 R 2 and when R 1 = methyl or ethyl, 
R 2 = methyl or ethyl; 
and when n = 0, 

50 y is straight or branched a-ha!o(C r C 4 )a!kyl group selected from bromomethyl. chloromethyl. iodomethyl, a-bro- 

moethyl, a-chloroethyl, a-bromobutyl and a-chloro-isobutyl : 
and when n = 1 -4, 

Y is halogen selected from bromine, chlorine, iodine and fluorine , 0-toluenesulfonate ; O-methylsulfonate or trif- 
luoromethylsulfonate; and the pharmacologically acceptable organic and inorganic salt. 

55 

The novel method of the present invention, Scheme III provides an easier way of preparing 7-(substitutcd)-9-[ 
(substituted gIycyl)amino]-6-demethyl-6-deoxytetracydines or their pharmacologically acceptable organic and inor- 
ganic salts. This novel method provides a way to prepare somo of the 7-(substituted)-9-[(substitutcd glycyl)ammo]- 



7 
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6-derrethy!-8<ieoxytetracyc:i:ies or the:r pharrsacclc^caiiy acceptable organic and inorganic salts that would be very 
d;ff:cj:: to prepare using e;!her cf the pr:cr art methods shown m Scheme I or 
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Scheme I 
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The method shown in Scheme ! is premised on a reductive N-aIky!ation of the 9-(gIycyIamino)-7-(substituted)- 
6-demethyI-6-dcoxytetracycIine It is possible to use this method only when two identical substituents are incorporated 
on the nitrogen. It would be unworkable to incorporate sequentially two different substituents on the nitrogen because 
the reductive aikylation conditions are such that both hydrogens are substituted at the same time. Thus, using the 



10 
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method of Scheme : ;t would net be possible to incorporate a sing'e subs!:tuent efficiently in addition, the initial reaction 
of t u e (succinylcxycarbcryijmethyl carbamic acidtert-butyl ester with the appropriate 9-am:no-7-(subst;tuted)-S-deme- 
thyi-B-deoxytetracyelinc affords only moderate yields. 

The method shown :n Scheme II is premised on forming an acid chloride 'rom a mono- or disubstituted (C,-(C : - 

5 C 6 )am;no substituted acyl acid and reacting the so formed acid chloride with the amine at the 9-position of the 9-amino- 
7-(substituted)-6-demethy!-6-deoxytetra-cycIine. Typically, the acid chloride is formed by the reaction of the appropriate 
mono- or disubstituted-(C r G c )amine with either haioacetic acids (or esters) or their synthetic equivalents, eg. p- 
toluenesul-fonyloxyacetic acid or methanesulfonyloxyacetic acid, in the case of ^-(riionosubstitutcdjarrtino ao ; ris tho 
method shown in Scheme Ii may be utilized only via the use of nitrogen protecting groups. However the protecting 

io groups must survive the acyl chloride formation reactions, but also be readily removed from the f;na! products without 
detriment to the appended tetracycline nucleus. The inclusion of protecting groups in this process incurs additional 
steps and is operationally complex. By the method shown in Scheme II, for every new structural entity e.g. ^[(substi- 
tuted giycyl)amino]-7-(substituted)-6-demethyI-6-deoxy-a minimum of 4 synthetic steps and as many as 8 synthetic 
steps would be required. 

'5 in contrast, the novel method of the present invention allows the formation of the final product in only two synthetic 

steps. According to the novei method in Scheme III, the incorporation of the monosubstituted(CTC 6 )amines or disub- 
stituted(C r C 6 )amines onto the 9-[(ha!oacyI)amino]-7-(substitutcd)-6-dcmcthyl-6-deoxytetracyc!ines does not require 
the use of nitrogen protecting groups. Thus, this process allows use of structurally unique or chemically sensitive 
amines, e.g. amines which may decompose due to excessive acid. These precious amines could be utilized in the 

20 process with operational efficiency. Since many amines are volatile, their removal from the reaction mixture by vacuum 
distillation will minimize byproducts that can complicate the purification process. By inference, the amines could also 
be recovered for further use. Most important, a broader diversity of structural entities may be obtained with no more 
than 2 synthetic steps. 

25 
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55 

In accordanco with the novel method of the present invention, Scheme III, the starting 9-amino-7-(substituted)- 
6-demethyl-6-deoxytetracyciine or the pharmacologically acceptable organic and inorganic salt, prepared by the pro- 
cedure described in U.S. Patent Application. Serial No. 771,576, filed Oct. 4, 1991, is mixed with 
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a) a poar-aprotls solvent such as * S-d:methyi-3 4 5 B-tetrahydro-2; 4 ! HVpyrim.dore hereinafter called DVPL. hex- 
amelhylphosphoramide hereinafter called HMPA 1 .3-dimclhyi-2-irTiida/cl:dir:orc. d.metnylfcrmamide. dimethyla- 
cetarride. N-mclhylpyrrolidenc. 1 .2*dimcthcxyethanc or cquiva : c:it thc-cef. 

b) an inert solvent, such as acetonitriie. methylene chioriae, tetrahydrcfuran. chloroform, carbon tetrachloride, 
1.2-dichlorcethano, tetrachloroethane diethyl ether t-buty! methyl ether isopropyl ether cr equivalent thereof 

c) a base such as sodium carbonate, sodium bicarbonate sodium acetate, potassium carbonate, potassium bi- 
carbonate, tricthylamine, cesium carbonate, lithium carbonate or bicarbonate equivalents: and 

d) a straight or branched ha'oacyl halide of the formula: 



wherein Y. n and Q are as hereinabove defined: such as bromoacetyl bromide, chloroacetyl chloride or 2-bromo- 
propionyl bromide: the halo and halogen in the haloacyl halide can be the same or different and are selected from 
chlorine, bromine, iodine and fluorine; 

e) for 0.5 to 5 hours at from room temperature to the reflux temperature of the reaction; to form the corresponding 
9-[(haIoacyI)amino]-7-(substituted)-6-demethyI-6-deoxytetracycIine or their pharmacologically acceptable organic 
and inorganic salt. 

To produce the 7-(substituted)-9-[(substituted gIycyl)amino]-6-demethyI-6-deoxytetracycIine or its pharmacologi- 
cally acceptable organic and inorganic salts, 9-[(haloacyI)amido]-7-(substituted)-6-demethyl-6-deoxytetracycline or 
their pharmacologically acceptable organic and inorganic salts, is treated, under an atmosphere of argon, nitrogen or 
helium, with 

a) a nucleophile R 4 H, wherein R 4 is as defined hereinabove, such as an amine or substituted amine for example 
methylamine, dimethylamine, ethylamine, n-butylamine, propylamine or n-hexylamine; 

b) in a polar-aprotic solvent such as DMPU, HMPA, dimethylformamide, dimethylacetamide, N-methyl-pyrrolidone, 
1,2-dimethoxyethane, tetrahydrofuran, or a polar-protic solvent such as water, methanol or equivalents thereof; 

c) for from 0.5 - 2 hours at room temperature or under reflux temperature to produce the desired 7-(substituted)- 
9-[(substituted gIycyl)amino]-6-demethyI-6-deoxytetracycline t or their pharmacologically acceptable organic and 
inorganic salts. 

In the event that inorganic and organic salt forms are desired, the 7-(substrtuted)-9-[(substituted glycy1)amino]- 
6-demethyl-6-deoxytetracycIines. may be obtained as inorganic and organic salts using methods known to those skilled 
in the art (Richard C. Larock, Comprehensive Organic Transformations, VCH Publishers, 411-415, 1989). It is well 
known to one skilled in the art that an appropriate salt form is chosen based on physical and chemical stability, flowability, 
hygroscopicity and solubility. Preferably, the 7-(substituted)-9-[(substituted gIycyl)amino)-6-demethyl-6-deoxytetracy- 
clines are obtained as inorganic salt such as hydrochloric, hydrobromic, hydroiodic, phosphoric, nitric or sulfate; or 
organic salt such as acetate, benzoate, citrate, cysteine or other amino acids, fumarate, glycolate, maleate, succinate, 
tartrate, alkylsulfonate or arylsulfonate. Depending on the stochiometry of the acids used, the salt formation occurs 
with the C(4)-dimethyIamino group (1 equivalent of acid) or with both the C(4)-dimethylamino group and the substituent 
at the R 4 group (2 equivalents of acid). The salts are preferred for oral and parenteral administration. 

Some of the compounds of the hereinbefore described Scheme III have centers of asymmetry at the carbon bearing 
the R 4 substituent. The compounds may, therefore, exist in at least two (2) stereoisomeric forms. The present invention 
encompasses a method of producing the racemic mixture of stereoisomers as well as all stereoisomers of the com- 
pounds whether free from other stereoisomers or admixed with stereoisomers in any proportion of cnantiomers. The 
absolute configuration of any compound may be determined by conventional X-ray crystallography. The stereochem- 
istry of the centers on the tetracycline unit (i.e. C-4, C-4a, C-5a and C-12a) remain intact throughout the reaction 
sequences. 

This invention will be described in greater detail with the following non limiting examples. 
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Somparat.va r:x^rrpla 1 

iSucciryicxycarbonyPmcthy: Progamic ac:ti tcrt-buty; cstor 

s To a 5 3 C sciLtion of 8 75 g of N-;tcrt-butcxyca:bony!}glycine and 5 75 g of \-ryd r oxysjccin:mide In 100 ml of 

dioxane and 160 ml of 1 .2-dimelhoxyethane is added 10.3 g of dicyclohcxylcarbodiimidc. The mixture is kept at 0 3 C 
for 24 hours. The reaction mixture is filtered washed with dioxane and the filtrate concentrated m vacuo until a solid 
results. The solid is triturated with diethyl ether collected Hid dried to give 1? g of the dopireri intermediate 
The above experimental is a literature procedure found in JACS Vol 86 1839(1939). 

10 

Comparative Example 2 

[7S-(7a, 1 Oaal'g-rFig-fAminocarbonvD^.y-bisfdimcthylaminol-S.Sa^^aJ: IQJOaJ 2-octahydro-l ,8, 1 Qa : 
1 1 -tetrahydroxy-1 0, 1 2<jioxo-2-naphthacenvnamino]-2-oxoethvllcarbamic acid 1 , 1 -dimethylethyi ester 

15 

A mixture of 0.850 g of 9-amino-47-bis(dimethyIamino)-6-demethyI-6-deoxytetracyclin0, 0.680 g sodium acetate 
in 25 ml of tetrahydrofuran and 5 m! of water is stirred at 25° C for 5 minutes. The solution is treated with 0.359 g of 
product from Example 1 , stirred for 2 hours and extracted with chloroform. The organic layer is concentrated in vacuo 
to give 0.50 g of the desired product. 
20 MS(FAB): m/z 630 (M+H). 

Comparative Example 3 

[4S-(4a, 1 2aa)1-9-r(Aminoacetvl)amino1-4,7-bis-dimethvlamino)-1 ,4,48,5,58,6, 11,1 2a-octahvdro-3, 1 0, 1 2 1 2a- 
25 tetrahvdroxy-1 ,11 -dioxo-2-naphthacenecarboxamide mono(trifluoroacetate) 

A solution of 0.030 g of product from Example 2 and 1 .0 ml of trifluoroacetic acid is maintained at room temperature 
for 24 hours followed by concentrating in vacuo. The residue is triturated with methyl alcohol and the solid collected 
to give 0.024 g of the desired product. MS(FAB): m/z 530 (M+H). 

30 

Example 4 

Dimethylaminoacetyl chloride hydrochloride 

35 A mixture of 15 g of N.N-dimethylglycine hydrochloride (pulverized and dried in a vacuum oven at 45-50° C for 24 

hours) and 1 3.85 ml of thionyl chloride is heated, very slowly, in a sand bath to 78° C and kept at this temperature for 
1 1/2 hours. Toluene is added to the mixture and the excess liquid is removed by pipette. This step is repeated several 
times. The solid is then transferred to a Buchner funnel, washed with methylene chloride and dried under vacuum at 
50° C for 24 hours to yield 14.2 g of the desired intermediate. 

40 

Example 5 

f4S-(4a,12aa)1-4,7-Bis(dimethvlam^ 

1 0, 1 2, 1 2a-tetrahvdroxv-1 , 1 1 -dioxo-2-naphthacenecarboxamide dihvdrochloride 

45 

To a mixture of 6.68 g of 9-amino-4,7-bis(dimethylamino)-6-demethyl-6-deoxytetracycline disulfate in 120 ml of 
DMPU and acetonitrile is added 6.57 g of sodium carbonate. The mixture is stirred for 5 minutes, followed by the 
addition of 2.83 g of product from Example 4. The reaction is stirred for 1 hour, filtered and the filtrate is added slowly 
to a mixture of methylene chloride/ diethyl ether (1200m!/400ml). The solid is collected, dissolved in 250 ml methyl 
so alcohol and added slowly to 1 600 ml of methylene chloride. The precipitate is collected, washed with diethyl ether and 
dried to give 5.75 g of the desired product. 
MS(FAB) : m/z 558 (M+H). 
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Example 6 

[4S-(4a : « 2atQI-9-f (Ch;oroaccty:)am;nol^;.7-bis(d;mcthv^rr inoM .4 4a : 5 : 5a6 : "A A 2a-octahydro-3, « 0, 1 2 1 2a- 
tetrahvdroxy-^11<l;oxo-2-naphth3cenes3:bcxam rie dhvdrochlsride 

5 

To a room temperature solution of 0.334 g of 9-amino-4 7-bis(dimethyamino)-6-demethy!-6-deoxytetracyc!ine di- 
sulfate, 6 ml of 1 ,3-dimethyI-3,4,5.B-tetrahydro-2(1 H)-pynmidinone ; hereinafter called DMPU, and 2 mi of acetonitnio 
is added 0.318 g of sodium carbonate The mixture is stirred for 5 minutes followed by the addition of 0 068 g of 
chloroacetyi chloride. The reaction is stirrea tor 3 J minutes, Mlerou, a::d the filtrate added drow se to *!C0 ml of diethyl 
10 ether, containing 1 ml of 1 M hydrochloric acid :n diethyl ether. The resulting solid :s collected and dr;cd to give 0.340 
g of the desired intermediate. 
MS(FAB):m/z 549 (M+H). 

Example 6A 

is 

[4S-(4a.12aa)1-9-f(Chioroacetyl)am 

tctrahydrozv-1,11-dioxo-2-naphthacenecarboxamide (free base) 

The title compound is prepared by the procedure of Example 6. using 0.51 g of 9-amino-47-bis(dimethyIamino)- 
20 6-demethyI-6-deoxytetracyciino hydrochloride, 50 ml of DMPU, 5 ml of acctonitrilc, 0.668 g of sodium carbonate and 
0.452 g of chloroacetyi chloride to give 0.52 g of the desired product as the free base. 
1 H NMR(DMSO-d s ) : 8 9 3(s,1H); 7.9(s.1H); 4.45(s,2H). 

Example 7 

25 

[4S-(4a, 1 2acQI-9-f (Bromoacetv0aminol-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,6 ; 11,1 2a-octahydro3, 1 0, 1 2, 1 2a- 
tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide monohydrobromide 

To a solution of 5.01 g of 9-amino-4,7-bis(dimethy!amino)-6-demethyI-6-deoxytetracycline disulfate, 1 00 ml of DM- 
30 pu and 25 ml of acetonitrile is added 5.0 g of sodium carbonate. The reaction is stirred, under argon, at room temper- 
ature for 5 minutes, followed by the addition of 3.03 g of bromoacetyl bromide. The stirring is continued for an additional 
hour. The solid is collected and the filtrate is added slowly to isopropyl alcohol/diethyl ether (200 m!/750ml). The yellow 
solid is collected, washed with isopropanol and diethyl ether to give 5.77 g of the desired intermediate. 
MS(FAB): 593 (M+H). 

35 

Example 7A 

[4S-(4ot, 1 2aa)l-9-f (Bromoacetyl)aminoI-4,7-bis(dimethvlamino)-1 ,4,43,5,58,6, 11,1 2a-octahydro-3,-1 0, 1 2, 1 2a- 
tetrahvdroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide (free base) 

40 

To 0.20 g of product from Example 7 in 3 ml of 1 ,3-dimethyl-2-imidazo!idinone is added 0.30 g of sodium bicarbo- 
nate. The reaction is stirred at room temperature for 15 minutes and filtered. The filtrate is added to 15 ml of diethyl 
ether and the resulting precipitate is collected to give 0.150 g of the desired intermediate as the free base. 
MS(FAB): m/z 593 (M+H). 

45 

Example 8 

[4S-(4a, 1 2aa)1-9-f (Bromoacetyl)amino|-4,7-bis(dimcthvlamino)-1 ,4,48,5,53,6, 11,1 2a-octahvdro-3,-1 0,12,1 2a- 
tetrahvdroxv-1 ,1 1 -dioxo-2-naphthacenecarboxamide dihvdrochloride 

so 

The title compound is prepared by the procedure of Example 6, using 0.668 g of 9-amino^ J-bis(dimethylamino)- 
6-demethyI-6-deoxytetracycline disulfate , 6 ml of DMPU, 2 m! of acetonitrile, 0.636 g of sodium carbonate and 0.215 
g of bromoacetyl chloride. Seven tenths of a gram of the desired intermediate is obtained. 
MS(FAB): m/z 593 (M+H). 

55 
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[4Sj4g *2aa.r-9-[(2-3 y cmo-VoxoprQpyl)amino]-47-b:s;d^ 

S } 1 0, 1 2, 1 2a-tetrahydroxv-1 1 -dioxo-2-naphthasenecarboxamide hydrobromirie 

The title compound is prepared by the procedure of Example 6 usinp, 1 .00 g o? 9-amino-4.7-bis(d:methy!amino)- 
6-deme!hyl-6-deoxytetracycune disuifate, 1 .0 g of sodium carbonate and 0 64S g of 2-bromoprcp:onyI bromide to g.ve 
0 9B1 g of the desired intermediate. 
MS(FAB): rr.U 637 (M+H). 

w 

Examp:e 10 
[4SJ[4aJ2^ 

tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 

15 

The title compound is prepared by the procedure of Example 6. using 1.34 g of 9-amino-4,7-bis(dimethyIamino)- 
6-dcmethyI-6-deoxytetracycIine disuifate. 1 .3 g of sodium carbonate, 24 ml of DMPU. 8 ml of acctonitrile and 0.3B9 g 
of 4-bromobutyryI chloride to give 1 .45 g of the desired product. 

20 Example 11 

[4S-(4a : 1 2aa)l-4,7-Bis(dimethylamino)-9-f[(dimethvlamino)acetyI1amino]-1 ,4,48,5,58,6, 11,1 2a-octahydro-3, 
1 0, 1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 

25 To a solution of 0.15 g of product from Example 6 in 4 ml of DMPU is added 0.85 g of dimethylamine (40% in 

water). The reaction is stirred for 20 minutes followed by concentration in vacuo to remove excess dimethylamine. The 
mixture is filtered and the filtrate added, dropwise, to 70 ml of isopropyl alcohol/diethyl ether (1:1). To this solution is 
added 1 m! of 1 M hydrochloric acid/diethyi ether. The resulting precipitate is collected, washed with isopropyl alcohol 
and diethyl ether, and dried to give 0.11 g of the desired product. 

30 MS(FAB): m/z 558 (M+H). 

Example 12 

[4S-(4a, 1 2aa)1-4,7-Bis(dimethylamino)-1 ,4,43,5,53,6, 11,1 2a-octahydro-3, 10,12,1 2a-tetrahvdroxv-9-[[(methylamino) 
35 acetyl]amino1-1 J 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 

A mixture of 0.1258 g of product from Example 7, 5 ml of 40% methylamino in water and 5 ml of methyl alcohol, 
under Argon, is stirred at room temperature for 30 minutes. The excess methylamine is removed ]n vacuo and the 
residue diluted with a small volume of methyl alcohol. The diluted reaction solution is added dropwise to 100 ml of 
40 diethyl ether containing 1 ml of 1 M hydrochloric acid in diethyl ether and 10 ml of isopropyl alcohol. The resulting solid 
is collected and dried to give 0.106 g of the desired product. 
MS(FAB): m/z 544 (M+H). 

Substantially following the methods described in detail herein above in Example 1 2, the compounds of this invention 
listed below in Examples 13-33 are prepared. 
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Example 34 

[reS^7gJ0aa)lj^ 10a, 
ll-tetrahydroxv-lO.lg-dicxo-g-naphlhBnGnynaTiinoi^-cxoGthvilqVcinc ghcryimclhy' estc y 

To 0.30 g of benzylglycine hydrochloride in 3 ml of 1 ,3-dimethyI-2-imidazolidinone is added 0.60 g of sodium bi- 
carbonate. The mixture is stirred at room temperature for 15 minutes and filtered. To the filtrate is added 0.20 g of 
product from Example 7A The reaction mixture is stirred at room temperature for 1 hour and then added to diethy 
ether. The resulting solid is collected. 

Example 43 



[7S-[7a T 1 0aa^-N-f2-[[9-(AminocarbonvI)-47-bis(dimethv!amino)-5,5a,6,7, 1 Oa, 1 2-cctahydro-1 ,8, 1 0a ; 
ll-tetrahvdroxv-IO.Ig-dioxo-g-naphthacenvllaminol-g-oxoethvllqlycine 

One-tenth of a gram of product from Example 34 in 10 ml of 2-methoxyethane is reduced catalytically, in a Parr 
shaker, with 0.10 g of 10% palladium on carbon, at 30 psi of hydrogen, for 2 hours. The reaction mixture is filtered and 
the filtrate concentrated to give 0.050 g of the desired product. 
FAB-MS: m/z 588 (M+H). 



Claims 



1. A process for producing 7-(substituted)-9-[(substituted glycyl)amino]-6-demethy!-6-deoxytetracyc lines of the for- 
25 mula: 




40 wherein: 



X is selected from amino, -NR 1 R 2 , or halogen; the halogen is selected from bromine, chlorine, fluorine and 
iodine; and when X - -NR 1 R 2 and R 1 - hydrogen, 

R 2 = methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl, 2-methy!propyl or 1 , 1 -dimethylethyl; and 
45 when R 1 = methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 
and when R 1 = n-propyl, 

R 2 = n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 
and when R 1 = 1 -methylethyl, 
50 R2 = n-butyl, 1 -methylpropyl or 2-methylpropyl; 

and when R 1 = n-butyl, 

R 2 = n-butyl, 1 -methylpropyl or 2-methylpropyl; 
and when R 1 = 1 -methylpropyl, 
R 2 - 2-methylpropyl; 
55 R is selected from R 4 (CH 2 ) n CO-, n = 0-4, 

and when n = 0, 

R 4 is selected from <x-aminomethyl r a-aminoethyl, a-aminobutyl, a-amino-isobutyl and the enantiomers of said 
group; and when n = 1-4, 



22 



EP 0 582 790 Bl 



H 4 Is selected fiarn amino. mothylHrnro cthyiarnirio rvpropyiamro. 1 -methylethyiamlro, r-butylamino 
l-methy : propyiam;no S-methylpropy'arnho M-c:Te!hy'et^yiarrino r-pentylaminc, S-methylbutyiarnino 
1.1-d:mcthyiprapy]am;n3, 2.2-d;mcthylprcpylam:r:o. S-mcthylbuty'amiro n-hcxylamino, 1 -methylpcr.tylam:- 
no, 1,1-dimethyibutyiaminc, 2,2-dimethy!butyiamino. S-methylpentylamlno, 1,2"d;rrethy:buty!arr::na ! 
1.3-dimethybutyIamino and l-methyi-2-ethy!propyIamino. cyclopropylamino. cyclobutylamino, benzylamino 
and phenylamino. dimethylamino diethylamino. methyI(butyl)amino. elhyi(1-methyIethy!)amino, monometh- 
y!bcr7y!am!no a/indinyl, a/etidinyl, pyrrolidinyl. 2-methylpyrroli-dinyI, pipendinyl, morpholinyl, imida/olyl. 
l-pyrrolyl. 2.3-tria7o!yI) and 4-(1.2 4-!na/o~.yi). aminoacetic acid c '.-am ; no^ prop ionic acid and the enan- 
tiomers of said group which comprises: 

(a) mixing 9-amino-7-(substituted)-6-demethy!-6-deoxytetracyciinc or the pharmacologically acceptable 
organic and inorganic salt thereof with a polar-aprotic solvent, an inert solvent, a base and reacting with 
a straight or branched haloacyl halido of tho formula: 



Q is a halogen [selected from bromine, chlorine, fluorine or iodine]; 
and when n - 0, 

Y is straight or branched a-haIo(C-,-C 4 )alkyI group selected from bromomethyl, chloromethyl, iodome- 
thyl, 

a-bromoethyl, a-chloroethyl, a-bromobutyl and a-chloro-isobutyl; 
and when n = 1-4. 

Y is a halogen selected from bromine, chlorine, iodine and fluorine; O-toluenesuifonate; O-methylsul- 
fonate or trifiuoromethylsulfonate: 

for 0.5 to 5 hours at from room temperature to the reflux temperature of the reaction and recovering 9-[ 
(haloacyl)amino]-7-(substituted)-6-demethyI-6-deoxytetracycline or the pharmacologically acceptable or- 
ganic and inorganic salt thereof; and 

(b) in the case of n = 1-4, reacting the 9-[(ha!oacyl, o-toluenesulphonylacyl, o-methylsulphonylacyl or o- 
trifluoromethylsulphonyIacyl)amino]-7-(substituted)-6-demethyl-6-deoxytetracycline or the pharmacolog- 
ically acceptable organic and inorganic salt thereof, in a polar-aprotic solvent, under an inert atmosphere 
of helium, nitrogen or argon, with a nucleophile having the formula, F^H, wherein R 4 is hereinabove defined 
or in the case of n = 0 the 9-[(haloacyl)amino]-7-(substituted)-6-demethyl-6-deoxytetracycline under the 
same conditions with ammonia; for from 0.5 to 2 hours at from room temperature to the reflux temperature 
of the reaction and isolating the compound of formula I or the pharmacologically acceptable organic and 
inorganic salt thereof. 

The process of Claim 1 wherein: 

X is selected from amino, -NR 1 R 2 or halogen; the halogen is selected from bromine, chlorine, fluorine and 
iodine; and when X = -NR 1 R 2 , 
and when R 1 - methyl or ethyl, 
R 2 = methyl or ethyl, 

R is selected from R 4 (CH 2 ) n CO-, n = 0-4, 
and when n = 0, 

R 4 is selected from a-aminomethyl, a-aminoethyl, a-aminobutyl and the cnantiomers of said group; 
and when n ~ 1-4, 

R 4 is selected from amino, methylamino, ethylamino. n-propylamino. 1-methylethyIamino, n-buty!amino, n- 
pentylamino and n-hexylamino, cyclopropylamino and benzylamino. dimethylamino, diethylamino methyl 
(butyi)am;no. azctidinyl, pyrrolidinyl, piperidinyl, morpholinyl and imidazolyl; and tho pharmacologically ac- 




wherein: 
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ceptahle organic a~d :ncrgan:c sails 



A process for producing 7-(subs! :tu!ed; -9 -^s-bst.t-tod pJycy!;nrr:;*:s"-£ 
nu!a: 



^yl-S-decxytetrasyciines of the for- 



N(CH,) 2 




OH 

OH O OH O 



wherein X is dimethylamino and R is solected from: 



-CO-CH-N-CH- 

I \ i 



-CO-CH-NH-CH, 



CH » CH > and CH = 



which comprises: 



(a) mixing 9-amino-7-(dimethyIamino)-6-demethyl-6-deoxytetracyc!ine or the pharmacologically acceptable 
organic and inorganic salt thereof with a polar-aprotic solvent, an inert solvent, a base and reacting with 2-bro- 
mo-propionyl bromide for 0.5 to 5 hours at from room temperature to the reflux temperature of the reaction 
and recovering 9-[(2-bromo-1 -oxopropyl)-amino]-7-(substituted) -6-domethyI-6-deoxytetracyclineorthe phar- 
macologically acceptable organic and inorganic salt thereof; and 

(b) reacting the 9-[(2-bromo-1 -oxopropyl)-amino]-7-(substituted)-6-demethyI-6-deoxytetracycline or the phar- 
macologically acceptable organic and inorganic salt thereof, in a polar-aprotic solvent, under an inert atmos- 
phere of helium, nitrogen or argon, with dimethlyamine or methylamine: for from 0.5 to 2 hours at from room 
temperature to the reflux temperature of the reaction and isolating the product or the pharmacologically ac- 
ceptable organic and inorganic salt thereof. 



The process for producing novel straight or branched 9-[(haloacyl)amino]-7-(substituted)-6-demethyl-6-deoxytet- 
racyclines of the formula: 




wherein: 
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X Is selected from amine -\R : R~. or halogen, the halogen is selected from bromine, chlorine, fluorine and 
iodine; and when X ~\R*R 2 anc fv ~ hydrogen 

R 2 - methyl, ethyl, n-propyl, 1 -methyl ethyl n-butyi. t-mcthylprcpyi. 2-mcthyipropyi or t.t-d;mcthylcthyi; and 
when R 1 - methyl or ethy!. 

R 2 - methyl, ethyl n-propyl. 1-mcthyiethyl n -butyl 1-methy'prcpyl or 2-methyIprcpyi. 
and when R 1 - n-propyl 

R 2 ~n-propyi. 1-methyIethyl, n-butyi. 1-methylpropyI or 2-methy!propyI: 

and when R 1 = 1-methyiethyi, 

R 2 - n-butyi, l-rr.ethylpropyi or 2-melhyiprcpyi. 

and when R 1 - n-butyi, 

R 1 ~ n-butyi, 1-methyiprcpyl or 2-methyIprcpyl 
and when R 1 - l-methyipropyl. 
R 2 - 2-methyIpropyI: 
and when n = 0, 

Y is straight or branched a-ha!o(C r C 4 )aIkyI group selected from bromomethyi chioromethyl, iodomethyl. a- 
bromoethyl. a-chloroethyl, a-bromobutyl and a-chloro-isobutyl. 

and when n = 1-4, 

Y is halogen selected from bromine, chlorine, iodine and fluorine; O-toIuenesulfonate: O-methylsulfonate or 
trifluoromethylsuifonate; which comprises 

(a) mixing 9-amino-7-(substituted)-6-demethyN6-deoxytetracycline or the pharmacologically acceptable 
organic and inorganic salt thereof with a polar-aprotic solvent, an inert solvent, a base and reacting with 
a straight or branched haloacyl halide of the formula: 



wherein Y. n and Q are hereinabove defined; 

for 0.5 to 5 hours at from room temperature to the reflux temperature of the reaction and isolating the compound 
of formula II or the pharmacologically acceptable organic and inorganic salt thereof. 

The process of Claim 4 wherein: 

X is selected from amino, -NR 1 R 2 , or halogen; the halogen is selected from bromine, chlorine, fluorine and 
iodine; and when X = -NR 1 R 2 , 
and when R 1 = methyl or ethyl, 
R 2 = methyl, ethyl, 
and when n = 0, 

Y is straight or branched a-halo^-C^alky! group selected from bromomethyi, chioromethyl, iodomethyl, 
a-bromoethyl, a-chloroethyl, a-bromobutyl and a-ch!oro-isobutyl; 

and when n = 1-4, 

Y is halogen selected from bromine, chlorine, iodine and fluorine, O-toiuenesulfonate, O-methylsulfonate or 
trifluoromethylsuifonate; and the pharmacologically acceptable organic and inorganic salt. 

The process of any one of Claims 1 to 5 wherein said polar-aprotic solvent is selected from 1 ,3-dimethyl-3,4,5,6-tet- 
rahydro-2(t H)-pyr:midone, 1 ,3-dimethyl-2-;midazoIidinone, hexamethylphosphoramide, dimethylformamide, 
dimethylacetamide, N-methyIpyrro!idone, 1 ,2-dimethoxyethane, tetrahydrofuran, water, methanol and equivalent 
thereof. 

The process of any one of Claims 1 to 5 wherein said inert solvent is selected from acetonitrile, methylene chloride, 
tetrahydrofuran, chloroform, carbon tetrachloride, 1 2-d:ch!oroethane, tetrachloroethane. diethyl ether, t-butyi me- 
thyl ether, isopropyi other and equivalent thereof. 
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8. The process a* nr.y ore a* Claims * to 5 whorein said base is selected from sodium carbonate, sodium bicarbonate, 
sodium acetate potassium carbonate, potassium bicarbonate trietnylamine cesium carbonate, lithium carbonate 
and equivalent thereof 



Patentanspruche 

1. Vcrfahren /ur Merstellung von 7-{subst!tuiRrt)-9-[(substituiertes Giycy!)am:n.o]-6-demethy!-6<Iesoxytetracyclincn 
der Formci. 



N(CH 3 ) 2 




OH O 



I. 



worin Xaus Amino, -NR 1 R 2 oder Halogen ausgewahlt ist; das Halogen aus Brom, Chlor, Fluor und lod ausgewahlt 
ist; und vvenn X = -NR 1 R 2 ist und R 1 - Wasserstoff ist, R 2 = Methyl, Ethyl, n-Propyl, 1 -Methylothyl, n-Butyl, 1 -Me- 
thylpropyl, 2-Methylpropyl Oder 1 , 1 -Dimethylethyl ist; und vvenn R 1 = Methyl oder Ethyl ist, R 2 = Methyl, Ethyl, n- 
Propyl, 1-Methylethyl, n-Butyl, 1 -Methylpropy! oder 2-MethylpropyI ist; und wenn R 1 - n-Propyl ist, R 2 = n-Propyl, 
1-Methylethyl, n-Butyl, 1 -Methylpropyl oder 2-Methylpropyl ist; und wenn R 1 = 1-Methylethyl ist, R 2 = n-Butyl, 
1 -Methylpropyl oder 2- Methylpropyl ist; und wenn R 1 = n-Butyl, R 2 = n-Butyl, 1 -Methylpropyl oder 2-Methylpropyl 
ist; und wenn R 1 = 1 -Methylpropyl ist, R 2 = 2-Methylpropyl ist; R aus R 4 (CH 2 ) n CO-ausgewahlt ist, n = 0-4 ist, und 
wenn n = 0 ist, R 4 aus oc-Aminomethyl, a-Aminoethyl, a-Aminobutyl, a-Amino-isobutyl und den Enantiomeren 
dieser Gruppe ausgewahlt ist; und wenn n = 1-4 ist, R 4 aus Amino, Methylamino, Ethyiamino, n-Propylamino, 
1-MethylethyIamino, n-Butylamino, 1-Methylpropylamino, 2-MethylpropyIamino, 1 ,1-DimethyIethyIamino, n-Pen- 
tylamino, 2-Methylbuty!amino, 1 ,1-DimethyIpropyiamino, 2,2-DimethyIpropylamino. 3-MethyIbuty!amino. n-Hexyl- 
amino, 1-MethyIpentyIamino, 1,1-DimethyIbutylamino, 2,2-Dimothylbutylamino, 3-MethyIpentylamino, 1,2-Dimo- 
thylbutylamino, 1 ,3-DimethyIbutylamino und 1 -MethyI-2-ethylpropylamino, Cyclopropylamino, Cyclobutylamino, 
Benzylaminound Phenylamino, Dimethylamino, Diethyiamino, MethyI(butyl)amino, Ethyl(!-methylethyl)amino, Mo- 
nomethylbenzylamino, Aziridinyl, Azotidinyl, Pyrrolidinyl, 2-Methy!pyrroIidinyl, Piperidinyl, Morpholinyl, Imidazolyl, 
1-PyrroIyl, 1-(1,2,3-Triazolyl) und 4-(1,2,4-TriazoIyl), Aminoessigsaure, a-Aminopropionsaure und den Enantio- 
meren dieser Gruppe ausgewahlt ist, welches umfaGt: 



(a) Mischen von 9-Amino-7-(substituiert)-6-demethyl-6-desoxytetracycIin oderdes pharmakologisch annehm- 
baren organischen und anorganischen Salzes davon mit einem polar-aprotischen Losungsmittel, einem iner- 
ten Losungsmittel, einer Base, und Umsetzen mit einem geraden oder verzweigten Haloacylhalid der Formeli 



o 

A 

Y-(ciy B Q 



worin Q ein Halogen ist [ausgewahlt aus Brom, Chlor, Fluor oder lod]; und wenn n = 0 ist. Y gerade oder 
verzweigte a-Halor;^ -C 4 -)aIkylgruppe ist, ausgewahlt aus Brommethyl, Chlormethyl, lodmethyi, a-Bromethyi, 
a-Chlorethyl, a-Brombutyl und a-Chlorisobutyl; und wenn n = 1-4 ist, Y em Halogen ist, ausgewahlt aus Brom, 
Chlor, lod und Fluor; O-Toluolsulfonat; O-Methylsulfonat oder Trifluormethylsulfonat; wan rend 0,5 bis 5 Stun- 
den bei Zimmertemperatur bis zur Ruckflu3temperatur der Reaktion, und Ruckgewinnung von 9-[(HaIoacyl) 
amino]-7-(substituiert)-6-demethyl-6-desoxytetracycIin oderdes pharmakologisch annehmbaren organischen 
und anorganischen Salzes davon; und 
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(b) wenn n - 1-4 1st. wmsetzung des a-ftHaisacyi. o-Tcluo:suifor.ylHcy: oAlethy's-Tcnyiacy! oder c-7r.fi ucr- 
methy!su!for7!acyi)am:ro]-7-;subs!:M ode: des pharmakologisch an- 

nehmbaren organischcn unci anorganischen Salves davon ;n cincm poiar-aprot.schcn ^osungsmittcl unter 
einer inerten Atmosphare von Helium, Stickstoff oder Argon m;t einem N^kieoph.ien dor Fermel R 4 H, worin 
R 4 oben definiert is! oder, wenn n = 0 ist des 9-[(Haloacyi)amino]-7-(subs*;tuiort)-6-dcrrethyI-6-desoxytetra- 
cyclins unter den gleichen Bedmgungen mit Ammoniak; wahrend 0 5 bis 2 Stunden bei Zimmertemperatur bis 
7ur Ruckfiu3temperatur der Reaktion und Isoiieren der Vcrbindung der Forme; i oder des pharmako!og;sch 
annehmbaren organischen und anorganischen Salzes davon. 

Vcrfahren gcma3 Anspruch 1, worm X aus Amino, -NR 1 R 2 odcr Halogen ausgowahit ist; das Halogen aus Brcm, 
Chlor. Fluor und lod ausgewahit ist: und wenn X = -NR 1 R 2 ist, und wenn R 1 = Methyl oder Ethyl ist, R 2 = Methyl 
oder Ethyl ist. R aus R 4 (CH 2 ) n CO- ausgewahit ist n = 0-4 ist und wenn n - C ist. R 4 aus u-Aminomethyl, ct- 
Aminoethyl, a-Amtnobutyi und den Enantiomeren dieser Gruppc ausgewahit ist: und wenn n - 1-4 ist, R 4 ausge- 
wahit ist aus Amino, Methylamino, Ethylamino, n-Propylamino, 1-MethyIethyIamino, n-Butyiamino, n-Pentylamino 
und n-Hexylamino, Cyclopropylamino und Benzylamino, Dimethylamino. Diethylamino. MethyI(butyI)amino, Aze- 
tidinyl, Pyrrolidinyl, Piperidinyl. Morpholinyl und Imida/olyl: und die pharmakologisch annehmbaren organischen 
und anorganischen Salze. 

Verfahren zur Hersteilung von 7-(substituiert)-9-[(substituiertes GlycyI)amino]-6-demethyI-6-desoxytetracyclinen 
der Forme! 




OH O OH O O 

worin X Dimethylamino ist und R aus 

-CO-CH-N-CH. -CO-CH-NH-CH, 
CH3 CH3 und CH, 

ausgewahit ist, welches umfafM: 

(a) Mischen von 9-Amino-7-(dimethylamino)-6-dcmethyl-6-desoxytetracyclin oder des pharmakologisch an- 
nehmbaren organischen und anorganischen Salzes davon mit einem polar-aprotischen Losungsmrttel, einem 
inerten Losungsmittel, einer Base, und Umsetzen mit 2-BrompropionyIbromid wahrend 0,5 bis 5 Stunden bei 
Zimmertemperatur bis zur RuckfluGtemperatur der Reaktion und Ruckgewinnung von 9-[(2-Brom-1 -oxopropyl) 
amino]-7-(substituiert)-6-demethyl-6<lesoxytetracyclin oder des pharmakologisch annehmbaren organischen 
und anorganischen Salzes davon; und 

(b) Umsetzen des 9-[(2-Brom-1-oxopropyl)amino]-7-(substituiert)-6-demethyl-6-desoxytetracyclins oder des 
pharmakologisch annehmbaren organischen und anorganischen Salzes davon in einem polar-aprotischcn 
Losungsmittel unter einer inerten Atmosphare von Helium, Stickstoff oder Argon mit Dimethylamin oder Me- 
thylamin; wahrend 0.5 bis 2 Stunden bei Zimmertemperatur bis zur Ruckf!u3temperatur der Reaktion und 
Isoiieren des Produktes oder des pharmakologisch annehmbaren organischen und anorganischen Salzes 
davon. 

Verfahren zur Hersteilung ncuartiger gerader oder verzweigter 9-[(Haloacyl)ammo]-7-(substituiert)-6-demethyl- 
6-dcsoxytetracycIino der Formcl: 
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: OH 




vvorin X aus Amino, -NR 1 R 2 odor Halogen ausgcwahlt ist: das Halogen aus Brom, Chlor, Fluor und led ausgewahlt 
ist; und vvenn X = -NRW ist und R 1 - Wasserstoff ist, R 2 - Methyl, Ethyl, n-Propyl, 1-MethyIethyl, n-Butyi, 1-Me- 
thylpropyl. 2-MethyIpropy! oder 1 ,1-DimethylethyI ist; und wenn R 1 = Methyl oder Ethyl ist. R 2 = Methyl, Ethyl, n- 
Propyl, 1-MethyIethyI. n-Butyi. 1 -Methylpropyl oder 2-MethyIpropyI ist; und wenn R 1 = n-Propyl ist, R 2 = n-Propyl. 
1-MethyIethyI, n-Butyi, 1 -Methylpropyl oder 2-MethyIpropyI ist; und wenn R 1 - 1 -Methylethyl ist, R 2 = n-Butyi. 
1 -Methylpropyl oder 2-MethylpropyI ist; und wenn R 1 = n-Butyl ist, R 2 = n-Butyi, 1 -Methylpropyl oder 2-MethylpropyI 
ist; und wenn R 1 = 1 -Methylpropyl ist, R 2 = 2-MethyIpropyI ist: und wenn n = 0 ist, Y gerade oder verzweigte a- 
Ha!o(C r C 4 )alkylgruppe ist, ausgcwahlt aus Brommethyl, Chlormethyl. lodmethyl, a-Bromethyl, a-Chlorethyl, a- 
Brombutyl und a-Chlorisobutyl: und wenn n = 1-4 ist. Y Halogen ist, ausgewahlt aus Brom, Chlor, lod und Fluor; 
O-Toluolsulfonat; O-Methylsulfonat oder Trifluormethylsulfonat; welches umfa3t; 

(a) Mischen von 9-Amino-7-(substituiert)-6-demethyl-6-desoxytetracycIin oder des pharmakologisch annehm- 
baren organischen und anorganischen Salzes davon mit einem polar-aprotischen Losungsmittel, einem iner- 
ten Losungsmittel, einer Base, und Umsetzen mit einem geraden oder verzweigten Haloacylhalid der Formel: 

o 



Y -< CH A Q 



worin Y, n und Q oben definiert sind, wahrend 0,5 bis 5 Stunden bei Zimmertemperatur bis zur RuckfluGtem- 
peratur der Reaktion, und Isolieren der Verbindung der Formel II oder des pharmakologisch annehmbaren 
organischen und anorganischen Salzes davon. 

Verfahren gemaG Anspruch 4, worin X aus Amino, -NR 1 R 2 oder Halogen ausgewahlt ist; das Halogen aus Brom, 
Chlor, Fluor und lod ausgewahlt ist; und wenn X = -NR 1 R 2 ist, und wenn R 1 = Methyl oder Ethyl ist, R 2 = Methyl, 
Ethyl ist, und wenn n = 0 ist, Y gerade oder verzweigte a-Halo(C 1 -C 4 )alkylgruppe ist, ausgewahlt aus Brommethyl, 
Chlormethyl, lodmethyl, a-Bromethyl, a-Chlorethyl, a-Brombutyl und a-Chlorisobutyl; und wenn n - 1-4 ist, Y 
Halogen ist, ausgewahlt aus Brom, Chlor, lod und Fluor, O-Toluolsulfonat, O-Methylsulfonat oder Trifluormethyl- 
sulfonat; und das pharmakologisch annehmbare organische und anorganische Salz. 

Verfahren gemaG einem der Anspruche 1 bis 5, worm das polar-aprotische Losungsmittel aus 1,3-Dimethyl- 
3,4,5,6-tetrahydro-2(1 H)-pyrimidon, 1 ,3-Dimethyl-2-imidazoIidinon, Hexamethyiphosphoramid, Dimothylforma- 
m;d, Dimethylacetamid, N-Methylpyrrolidon. 1,2-Dimethoxyethan. Tetrahydrofuran, Wasser. Methanol deren und 
Aquivalent ausgewahlt ist. 

Verfahren gemaG einem der Anspruche 1 bis 5, worin das inerte Losungsmittel aus Acetonitrii, Methylenchlorid, 
Tetrahydrofuran, Chloroform, Tetrachlorkohlenstoff. 1,2-DichIorethan, Tetrachlorethan, Diothylether, t-Butylmethy- 
lether, Isopropylethcr und dercn Aquivalent ausgcwahlt ist. 

Verfahren gemaG einem der Anspruche 1 bis 5, worin die Base aus Natriumcarbonat. Natriumblcarbcnat, Natri- 
umacetat, Kaliumcarbonat, Kaliumbicarbonat. Triethylamin, Casiumcarbonat, Lithiumcarbonat und deren Aquiva- 
lent ausgewahlt ist. 
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Revendications 

1. Precede cio production do 7-;subst;tJccs>S-[(s-jfcst:tu6 cJycy:v*5rr:nc>6-ccmcthyr6-dcQxytctracycl:ncs. de fcrmu- 
:ci: 




I 



dans laquello : 

X est choisi parmi amino, -NR 1 R 2 ou halogens; I'halogene est choisi parmi le brome, le chlore, la fluor et I'iode; 
et quand X = -NR 1 R 2 et R 1 - hydrogene, 

R 2 = methyle, 6thyle, n-propyic, 1-methyI6thyle, n-butyle, 1 -methylpropyle, 2-methylpropyle ou 1,1-dimethy- 
lethyle; 

et quand R 1 = methyle ou ethyle, 

R 2 - methyle, ethyle, n-propyle, t-methylcthyle, n-buty!e. 1 -methylpropyle ou 2-methylpropyle; 
et quand R 1 = n-propyle, 

R 2 = n-propyle, l-methylethyle, n-butyle, 1 -methylpropyle ou 2-methylpropyle; 

et quand R 1 = 1-methyl6thyle, 

R 2 - n-butyle, 1 -methylpropyle ou 2-methylpropyle; 

et quand R 1 = n-butyle, 

R 2 = n-butyle, 1 -methylpropyle ou 2-methylpropyle; 

et quand R 1 - 1 -methylpropyle, 

R 2 = 2-methylpropyle: 

R est choisi parmi R 4 (CH 2 ) n CO, n = 0-4, 

et quand n = 0, 

R 4 est choisi parmi a-aminomethyle, a-aminoethyle, a-aminobutyle, aminoisobutyle, et les enantiomeres dudit 
radical; 

et quand n = 1-4, 

R 4 est choisi parmi amino, m6thy!amino, ethylamino, n-propylamino, l-methylethylamino, n-butylamino, 1-me- 
thylpropylamino, 2-methylpropylamino, 1,1-dimethylethyIamino, n-pentylamino, 2-methylbutylamino, 1,1-di- 
methylpropylamino, 2,2-dimethylpropylamino, 3-methyIbutyIamino, n-hexylamino, 1-methylpentyIamino, l,l-di- 
methylbutylamino, 2,2-dimethyIbutylamino, 3-methylpentylamino, 1,2-dimethylbutylamino, 1 ,3-dimethylbuty- 
lamino et l-methyl-2-ethyIpropy!amino, cyclopropylamino, cyclobutylamino, benzylamino et phenylamino, di- 
mSthylamino, diethylamino, methyl(butyl)amino, ethyl(1-methyl§thyl)amino, monomethyibenzylamino, aziridi- 
nyle, azetidinyle, pyrrolidinyle. 2-methyIpyccolidinyle, piperidinyle, morpholinyle, imidazolyle, 1-pyrroly!e t 1- 
(1,2,3-triazoiylo) et 4-(1,2,4-triazolyIe), acide aminoacetique, acide a-aminopropionique et les enantiomeres 
dudit radical qui comprend : 

(a) !e melange de la 9-am!no-7-(substituee)-6-demethyl-6-dcoxyt6tracyciine ou d'un sol organique et inor- 
ganique pharmacologiquement acceptable de celle-ci avec un soivant polaire, exempt de proton, dans 
un soivant inerte, une base et la reaction avec un halogenure d'haloacyle a chaino droite ou ramifies de 
formule : 
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O 



Y-CCH,), 




dans iaqucilo, 



Q est un halogene (choisi parmi lo brome. !e chlore, le ?!uor et Piodc); 
ot quand n = 0, 

Y est un radical cc-haIo(a!coyle en C r C 4 a chaine droite ou ramiftee choisi parmi bromom&hyle, 
chloromethyle. iodomethyle, a-bromoethyle, a-chloroethyle, a-bromobutyle, et a-chloroisobutyle; 

et quand n - 1 -4, 

Y est un halogene choisi parmi le brome, le chlore. Piodo et !c fluor; o-tolufcnesulfonate; o-m6thy!sul- 
fonate ou trifluoromethylsulfonate; 

pendant 0,5 a 5 hcurcs a une temperature allant de la temperature ambiante a la temperature de reflux 
de la reaction et en r£cupe>ant la 9-[(haloacyI)amino]-7-(substitu6e)-6-d6m6thyl-6-d6oxyt6tracycIine ou 
le sel organique et inorganique pharmacoiogiquement acceptable de celle-ci; et 
(b) dans le cas ou n = 1 -4, la reaction de la 9-[(haIoacyle, o-toluenesulfonylacyle, o-methylsulfonylacyle, 
ou trif!uorom6thyIsuIfony!acyle)amino]-7-(substitu6e)-6-d6m6thyl-6-d6oxyt6tracycIine ou le sel organique 
et inorganique pharmacoiogiquement acceptable de celle-ci, dans un solvant polaire, exempt de proton, 
sous une atmosphere inerte d'helium, d'azote ou d'argon, avec un nucleophile ayant !a formule F^H, dans 
laquelle R 4 est dbfini ci-dessus, ou dans le cas de n = 0, la 9-[(haIoacyI)amino]-7-substituee)-6-d6methyI- 
6-d6oxyt6tracycIine sous les mSmes conditions avec de Pammoniac; pendant 0,5 a 2 heures a une tem- 
perature allant de la temperature ambiante a la temperature de reflux de la reaction et en isolant le com- 
pose de formule I ou le sel organique et inorganique pharmacoiogiquement acceptable de celui-ci. 

Precede" seton la revendication 1, dans lequel. 

X est choisi parmi amino, -NF^R 2 , ou halogene; I'halogcne est choisi parmi le brome, le chlore, le fluor et 

I'iode: et quand X = -NR 1 R 2 

et R 1 = methyle ou ethyle, 

R 2 = m6thyle ou 6thyle, 

R est choisi parmi R 4 (CH 2 ) n CO-, n = 0-4, 

et quand n = 0, 

R 4 est choisi parmi a-aminomethyle, a-aminoethyle, a-aminobutyle et les enantiomeres dudit radical; et quand 
n = 1-4, 

R 4 est choisi parmi amino, methylamino, ethylamino, n-propylamino, 1 -methylethylamino, n-butylamino, n- 
pentylamino et n-hexylamino, cyclopropylamino et benzylamino, dimethylamino, diethylamino, methyl(butyl) 
amino, az6tidinyle, pyrrolidinyle, pipeVidinyle, morpholinyle et imidazolyle; et les sels organiques et inorgani- 
ques pharmacoiogiquement acceptables de ceux-ci. 

Procede de production de 7-(substitu6es)-9-[(substitue gIycyl)amino]-6-dem6thyl-6-d^oxytetracyclines de 
formule : 
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I 



dans laquelle X est dimethylamino et R est choisi parmi : 

~CO-CH-N-CH 3 et -CO-CH-NH-CH 3 

CH 3 CH 3 CH 3 

qui comprend : 

(a) le melange de 9-amino-7-(dimathyIamino)-6-demethyl-6-deoxytetracyc!ine ou du sel organique et inorga- 
nique pharmacologiquement acceptable de celle-ci avec un solvant polaire exempt de proton, un solvant iner- 
te, une base et la reaction avec du bromure de 2-bromopropionyIe pendant 0,5 a 5 heures a une temperature 
allant de la temperature ambiante a la temperature de reflux de la reaction et en r£cupe>ant la 9-[(2-bromo- 
1-oxopropyi)amino]-7-(substituee)-6-demethyl-6-deoxytetracyc!ine ou le sel organique et inorganique phar- 
macologiquement acceptable de celle-ci; et 

(b) la reaction de la 9-[(2-bromo-1 -oxopropyl) amino]-7-(substitu6e)-6-dem6thyI-6-deoxytetracycline ou du sel 
organique et inorganique pharmacologiquement acceptable de celle-ci, dans un solvant polaire, exempt de 
proton, sous une atmosphere inerte d'helium, d'azote ou d'argon, avec de la dimethylamine ou de la methy- 
lamine; pendant 0,5 a 2 heures a une temperature allant de ia temperature ambiante a la temperature de 
reflux de la reaction et en isolant le produit ou le sel organique et inorganique pharmacologiquement acceptable 
de celui-ci. 

Proc6de de production de nouveaux composes a chaine droite ou ramifi6e de 9-[(haloacyl)amino]-7-(substituees)- 
6-demethyl-6-deoxytetracyclines de formule : 




n 

dans laquelle : 

X est choisi parmi amino, -NR 1 R 2 ou halogene: i'hatogene est choisi parmi le brome, le chlore, le fluor et I'iode; 
et quand X - -NR 1 R 2 et R 1 _ hydrcgene : 

R 2 - methylo, ethylo, n-propyle, 1-methyiethylo, n-buty!o. 1-methylpropyIo, 2-m6thy:propyIo ou 1,1-dim6thy- 
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iet'ryie: 

ct quand R 1 ~ methyle ou ethyle 

R 2 - methyle, ethyle. n-propylo. 1-mc!hy;etny:c t n-butyic. Vmelhyipropylc cj 2-mdtny:prcpy!o; 
ct quand R 1 = n-propyie, 

R 2 - n-propyle, l-methylethyie. n-butyle. 1-methyIpropyIe. ou 2-methyIpropyIe 

ct quand R 1 ~ 1-methyiethyie. 

R 2 - n-butyle, 1-m6thyIpropy!o cu 2-rr.ethyIprcpy!Q: 

ct quand R 1 = n-butyle. 

R 2 - n-butyle, l-methyipropyle ou 2-rr.6!hy!propy!e: 
ct quand R 1 - l-mcthyIpropy!c ; 
R 2 = 2-methyipropy!e: 
ct quand n = 0. 

Y est un radical a-haio(atcoylc cn C r C 4 ) a chaine droito ou ramifico choisi parmi bromombthyle, chlorome- 
thyle, iodomelhyle, cx-bromoethyle, a-chloroethyle, a-bromobutyle 

et a-chloroisobutyle; 
et quand n = 1-4, 

Y est un halogene choisi parmi Io bromo, le ch!orc. I'iode et le fluor; o-toluenesulfonate: o-methylsultonatc ou 
trifluoromethylsulfonate; qui comprend 

(a) te melange de 9-amino-7-(substitu6e)-6-dcm6thyi-6-dcoxyt6tracyclinc ou du scl organique ct inorga- 
nique pharmacoiogiquement acceptable de celle-ci avec un solvant polaire exempt de proton, un solvant 
inerte. une base et la reaction avec un halogenure d'haloacyle de formule : 



dans laquelle Y, n et Q sont te!s que definis ci-dessus: pendant 0.5 a 5 heures a une temperature allant 
de la temperature ambiante a la temperature de reflux de la reaction et I'isolement du compose de formule 
II ou du sel organique et inorganique pharmacoiogiquement acceptable de celui-ci. 

Compose selon la revendication 4, dans lequel : 

X est choisi parmi amino, -NR 1 R 2 , ou halogene; Phalogene est choisi parmi le brome, le chlore, le fluor et I'iode; 

et quand X = -NR 1 R 2 

et quand R 1 = methyle ou ethyle, 

R 2 = methyle ou ethyle, 

et quand n = 0, 

Y est un radical ct-ha(o(a!coy!e en CyC 4 ) a chaTne droite ou ramifiee choisi parmi bromomethyle, chlorome- 
thyle, iodom6thyle, a-bromo6thyle, a-chloro6thyle, a-bromobutyle et a-chloroisobutyle; 

et quand n = 1-4, 

Y est un halogene choisi parmi !e brome, le chlore, i'iode et le fluor; o-toluenesulfonate; o-methylsulfonate ou 
trifluoromethylsulfonate; et les sels organiques et inorganiques pharmacoiogiquement acceptables. 

Procede selon i'une quelconque des revendications 1 a 5 dans lequel ledit solvant polaire exempt de proton est 
choisi parmi la 1,3-dimethyI-3,4,5,6-tetrahydro-2(1H)-pyr;midone. la l,3<iimethy!-2-:midazo!idinone, i'hexamethyl- 
phosphoramide, !e dimcthylformamide, le dimethylacetamide, la N-methylpyrrolidono, le 1,2-dimethoxyethane, le 
tetrahydrofuranne, I'eau, !e methanol et des 6quivalents de ceux-ci 

Proced6 selon I'uno quelconque des revendications 1 a 5 dans lequel ledit solvant inerte est choisi parmi I'aceto- 
nitrils, le chlorure de methylene, le tetrahydrofuranne, le chloroforme, le tetrachlorure de carbone, le 1,2-d:chIo- 
roethane, letetrachloroethane. lediethylether. le t-butylmethylether, I'isopropylether et des equivalents deceux-ci 

Proccd6 scion Tunc quelconque des revendications 1 a 5 dans lequel iadite base est cho:sie parmi le carbonate 
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de sodium, ie bicarbonate tie sodium i'acetatede sodium is carbonate tie potass ium. !e bicarbonate tie potass:; 
!a tr:ethy!amine. !e carbonate de cesium, le cai borate de :ith;um et ties equivalents tie ceux«c:. 
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